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ABSTRACT: Two types of inclusions have been found in mesophyll cells oÍ leaves of 
Olea eurooaea. The first type is located in the vacuole, and the application of 
X-Ray microanalysis, X-Ray diffraction and cytochemical techniques shown that 
these inclusions are composed of calcium oxalate. The second type of inclusion is 
intranuclear and its proteic nature is demonstrated by means of light microscopy 
stains. These crystal structures are probably well ordered in three dimensions. 
1 INTRODUCTION 
Calcium oxalate crystals are the most common form of calcium salts found in 
plants, and their presence has been widely documented in many different species (see 
review of Franceschi & Horner 1980). However, in some instences the composition of 
certain inclusions has been assumed to be calcium osalate without proper 
investígation. The presence o€ calcium in these crystals can be S!IOWTI by means of 
cytochemical techniques (Von Rossa 1901, Yasue 1969) as well as by more accurate 
methods such as X-Ray microanalysis, X-Ray diffraction, Ramzn analysis or infrared 
spectroscopy. These latter methods generally require that the crystals be isolated 
and in a fairly pure form. The function that they play in the plant is not clearly 
knew although it may be connected with the establishment of an adequatL. ionic balance 
in the plant. 
The presence of intranuclear inclusions has been demonstrated in different 
species of Angiosperins (Fabbri & Menicanti 1970, Perrin 1970. Weintraub et al. 1971, 
Unzelman & Healey 1972, Viritejoux 1984, Alche & ~odriguez-~atCia 1988). The variation 
in their morphology and structure, as well as their constant prec-?ce in several 
families of Angiosperms make them useful for taxonomic purposes (Speta 1479, Bigazzi 
1984). However details of their structure, chemical composition and localization in 
different tissues are still unclear, as is their possible functional significance in 
the plant. 
2 MATERIAL AND METHODS 
a) Conventional light and transmission electron microscopy (LH and TEM) 
Small squares of about 1 m. were sliced from the Olea euroDaea leaves nearest 
rhe olives. These squares were fixed in 3% glutaraldehyde in 25 mM cacodylare buffer, 
pH 7.2 for. 2 hours washed three times with buffer, and them placed in 2% osmium 
tetroxide for 2 hours. They were then rinsed and dehydrated through an ethanol series 
and embedded in EPON (TEM with an intermediate step in propylene oxide) or LRWhite 
( M ) .  Sections for TEM were coritrnsted with uranyl acetate and lead citrate. 
b) Cytochemycal techniquea 
The Von Kossa technique (1901) to detect the presence of calcium and the 
Cloramine T-Schiff technique to detect proteins were carried out on thin sections at 
LM level. Potassium pyroanti.;oniate (4 % )  was added to the osmium tetroxide solution 
during post-fixation to detectrhe presence of divalent cations at TEM level, and the 
Tandler & Pellegrino de Iraldi procedure (in press) was carried rlit "in block" prior 
to embedding at both LM and TEM lavels tc. show the presence of material with silver 
binding characteristics. 
c) optical diffraction 
Several high-magnification TEM micrographs of intranuclear inclusions were 
examined using an optical diffractometer in order to determine the degree of qualicy 
'of the crystals and their periodicity. This is inmediately clear from the number of 
dipfraction points or spots in the back foca1 plane of a positive lens placed in 
front of or behind the micrograph. 
d) X-Ray microanalysis 
Sections were exainined with a Ph420 transmission electron microscope equipped 
with an EDAX energy dispersive X-Ray spectrometer which is capable of analysing 
elements with an atomic number equal to or more than that oi sodium (Zll). Elemental 
chemical analysis of vacuolar inclusions was performed at 120 KV. 
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